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(54) SURFACE ACOUSTIC 
WAVE DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To set 
freely input and output impedance by 
connecting a 1st surface acoustic 
wave element in cascade to a 2nd 
surface acoustic wave element and 
changing an electrode cross width of 
the 1st surface acoustic wave element 
with respect to the electrode cross 
width of the 2nd element. 

SOLUTION: The device includes a 
SAW filter 11 consisting of reflectors 
10A, 10B and interdigital electrodes 
1 1 A- 1 1 C arranged between the 
reflectors 10A, 10B and a SAW filter 
21 consisting of reflectors 20A, 20B 
and interdigital electrodes 11A-11C 
arranged between the reflectors 20A, 
20B. Then the SAW filters 11, 21 are 
connected in cascade by connecting a 
secondary electrode (11B)2 of the 
interdigital electrode 1 IB to a 
primary electrode (21B)2 of the 
interdigital electrode 21 B. In this 
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case, the electrode crossing width of 
the SAW filter 21 is selected to be 
W2 (*W1) with respect to the 

electrode cross width Wl of the SAW 
filter 11, resulting that the entire input 
impedance of the SAW filter is set 
different from an output impedance. 
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1 

KBKSi: J: 9*9, 

iWE«»<^«^«ffio#*tt:, #*9&EJE«*ffi±i;:*3 
1S£fcc£>. ♦BS^WTTi 1 *«l««ie«:^tf 1 

J: tfrlS^©:^^mffio#^t-^^T, SHrfisa 

ll(IlESB2co3*^4^ffift|S«3l*^-*5V^r, ME^i&cD^ 
HtrfE* 1 <a3*tt=^ffiS«B^*te, mTEfg 2 ©5*14«® 

<d— <DmBwm<o2fcmwm%:. wffijB2<o3*tt*ffiis 
3 ] m^m i ©»tt«B»36«»!*oai*^ 

yf-^i:, «TieJB2 03*tt*ffi«J$115liROA^i 
>fy^y^tH ft&IESB l o3W4«ffi»S£BS53ltf> 
A*-f >-f— ^i^SrZin, «r«E»2^3W4*ffiift3S« 
SIRoffl^i-Y^f— ^v^SrZout tu, V" (Zinx 
Zout ) T-^x.feix5^t*:»aii-5BI*3S2E«lc© 
3£4£^®&3£B 0 
[«f 4 I WE'SB 1 *5<£ tf?B 2 tf>3«iM4*ffi«3£fi3l 

tfSS 3 Offiitf£m«i^ J»E«»<a«»mffii: bTlHI^SE 
^Lt2i^- KS3«tSffiJ6SBT&£>r £ 
i-5tt*3Si-3<?5 9t>. ^md*-3BIS«o3¥tt»ffi 
&3£Bo 

5 ] ME* l ^3*tt*ffifti$BS*t-*5V ^ 

afc-A^mffi^v Ktctaau 

Wf5SB2 03*tt«®«KB^?^R^c:*3V^r, WE* 1*5* 



(2) ^H^jpg- 3 2 1 5 7 4 

2ftfliJ«ffiSr, HtrE*2 03*tt«ffiKKBil*^>fB2© 

JI 4 EttoftttSanRSSE* 
[M#*6 ] ftrEJg l <^3W4SE»£Sfi£*i;i*3V ^ 
r, OTBJB2©M^«ffi^ift«mffit&A*««^^ 

;o S(rE*2 03*tt*E«t3fiBS*t-*5V^r, ifrEfB 2 cd#S 
?g«fli<0 2#:««SS:tU^«ffi/> 0 : y KdtgiKU 
ffrE* l o3*tt*Bm3£B«*©tKrE* l <DB7&mm<D 

2 mwmm*. me* 2 (Dw&mm&mwmmvm 1 <o 

m%w&<o 1 &«ij«ffitsa*u 

me* 1 o»tt«ffiftisfifii(i^«rE» 3 <Dmmnm<D 

2&{|ijm^£r, «fffi*2(?53*tt*ffiifiSIBS*^*3o 

Jf 4 E«t03Mfe*ffiR3£B„ 

7 ] ME* 1 ^3*tfe*ffiifiKBK*^ib% - 
20 t\ ffiEJBifcJ;^«3<ol»?g«ffi<Z)i»:««ffiSr. * 
ilkiA^m^V KfcSSKU 

ME*2<D3iM£^ffi&^B^i^;te^-C ME*2<7}$s 
»«Si<0 2»cftiJ«SSraa^«ffi/N - s/ K(-*ittU 

iiEi 1 (Dw&mmfcmmmm^mtzm 2 <omi&wm<o 

2»cftiJ«ffi«r, MEK2 03*ttRffi»aSB3l3ll0JBl*5 
J: tf* 3 <o«J^®«o 1 &ffl!l«ffitt:#ilfc8a* Lfc r t 
Sri|#at-t-5»*«4E*©3iW4gffiiSt3gfi. 
[«#«8 ] ME* l *5 ±xm 2 o3*tta®K3SB» 
^co^-^tcioV>T. SfrESBi, S2J3J;VS3(0#JK* 

t ^-f ^d^-3gE«t^3^tt^®&^Bo 

1 9 ] JEmStS Sr % #1" 5 y ^ ^ ^ t , 
«rEJE«Sffi±i-«**ix^>4< 1 1— o<^)3Ptt«ffi 
iS^B^^t J: t) ftSSWiaffiSftKB-CSbor, 
ME3*1t«BittKfitt, tffEJEmSS±lc N 3¥i4S®fe 

SB l <o«Jfi««/<^ K^»JK*ix. 

53*14affiK36Bo 

1 0 ] flfrE® l o»M6«ffi/N-y Ktt, «TE^< 

^Kttbtt, WE* 2 o»M6««/nV Ktt. MrE^y^ 

2 ©ffiOJcKit tbthZ z t £&mt 1-Z>m#m 9 E«<£>3£ 

50 tt^SS^Bc 



3 

IE* 1 #J:0^2(DSi&m^V K^-^^o^^^ 
i£#»^5il#«9£*:Jii Of5«o3¥t£« 

£ % l *5 J: 2 <D^£tm*£ <h . 

mifsm i «iift©w»$:, «rtB* 3 (ommmm 

ffi<z>«ffi*HS£:Z t IT, x<Y<z©M«aMMrf-5 

i-3 « i *s x xfm 2 co^ttm^ t , 
&*<DffiMmmrtis «-^«rsEEE«a«±i-*5^x. mils 

t^ 5 Ffi L *2»cffl!j«;SiSSr$tr 2&m9Mb* 9 ft 19. M 
fE«lfc<D«?g«ffiG9** Kfc^T. huI21S^:^ i &«]« 
S»i:«rSS«S!S:0 2*fliJ«ffii1ii^ Strffie«SB8^» 

4 4° Y<£>$BH4:L;fcL i Ta Os OlfiKEYtRJ: 

t5H*5l 4^9 ^T*t^-3lfatto»t£* 

lW*"gl6] fltrlSSE««tS*i, 0teft?:6 6 o Y- 
7 4° Ycommt LfcL i NbOa i-MfaOHlfeYS^ 

t>*!9. i«riB#*o«nKmffitt:A i 



(3) M¥9 - 3 2 1 5 7 4 

[»*3Sl 7] EE«S1£±^, SfrKJEWStRSffil-S 
*t LT££ IcfS^J $ ftfcSU ^ft^WIB £ ^ft" h 2 ft 

[0 0 0 1] 
[0 0 0 2] 

[«*ofit«J 3*«=*ffiS (SAW) 3£BH, 

[0 0 0 3] 019 (A) , (B) «\ ffi*OAS»4 
SAW7^;b^^t Ull 9 (A) S 

W»10A t 10 B©rai£=0®tt?g««l 1 A, 11 
B, 1 1 C£«;tT^5„ H.1 9tD#J-m N 6 
° Y-XL i TaOs ^MJ:^^ 0 

a, i o Bnss<^x*i!*rpjjcia^j$tb % x«i*rpj^e 
l l A, l l B, lied tt»o-ftffi!J«ttiBS:»jS; 

^^fcift^jm^ (iia)i , (i i b> i , (ii 

m^M^2^mmM d 1 a) 2 , ( 1 1 b> 2 , 
40 (1102 aw^ mi$(DffiMmmkmm^ m 

IBlftffimffiJSi: 2ft«jm«»i:H. SfTSEX W*|n]Jc3t 
SlcE?iJ$^ Siff53*tt^®&^aKt^Si-5n 

«Sfi±SrX(**[p]|ifi«tS»tt*ffiS©f»:j; 5 

[0 0 0 4] 1 9 (A) tfMHric-m, 1 1 A&£ 

t/ 1 1 C CD 1 ftflj«ffi ( 1 1 A) i, (11C) i HA 
^S^dlgiKi**^ */t2ftjRljm^ ( 1 1 A) 2 , (1 

ic) 2 tt8ft&$*L5a «*i iB<Di&mmm 

50 (11B)i 2ft<|ljmffi ( 1 1 B) 2 Htb 



3 



5 

*}m*\z.&m£tiz> n -tf£t>h. mi 9 <a> cos aw 

y^A-^m. I 2 A^f 1 &j]!Sl<DS AW7>/;V^ 

[0 0 0 5] A^SZlfi^— KSS AW^^/U^T-H. 
019 (B) ^Tjv-f-J; ^ ^ WIES*f8S 1 0 A, 1 0 B 

dSf 3 O3&to^— K<t£{£i\ 0 2 OdTj^-J; 5 ft. 

t££rHm^£n fcfc'U !H1 9 (B) ttu Ell 9 (A) 

[0 0 0 6] se*tt, iftfEl&O^— K:fcJ;0*3&cr>^ 

A-l lCt^MCM^/^^ 

N 3 ^r^5Sv^(^:4^L<45J:5^-?gric*^^TV^ n (N 
1 =N 3 ) 

[0 0 0 7] 

tCl 5 5 0— 1 6 0 0MHz flXSHTte, ilifl» 
[0 0 0 8] |g] 1 9 (A) C^t«©SAW7 

-r^-m, tHMii lBiA^lfti l a, lie 

L<ft9. t©ft*36^SS AW^A^cOA^^t 0 
^V^tHi^^t-^^TOt ««i l A 
— 1 lCOtS*H»Tft*oTtt5« -^CSAW7 

[0 0 0 9] *ZX\ *3BMH X -tKoRHSrtfjfcb 
[0 0 10] **W<Z>SU AWV^-^ 



(4) 4#M¥9 - 3 2 1 5 7 4 

[001 1 ] 

Sr. M*«l(cfEttUfcJ:^(^ ffimSfii:, mTlSEm 

ft 5. '>*< l ;fc<£U<S&2 0Wtt^ffift3gfiS?3K 

«Sfi±^*5^r, «rlE»tt^ffiift^e««K**i^ 

*iPi^*«osais^), tts^¥?T«i*iB!j««is&^tf 

T, Wtafflfto l i mtzm$k<D 2 

©SiotliSSBStU S(riE*2 03*ti^ffiftKB 

mn, mmm2(DW&mm&mmmm^ttisX, mum 
i <o^^m^mmmm^<D—<Dmmmmco 2 &«uj«ffi 

*n*^ir«:«Fai:i-53*tt*ffi»3SB*-il9, 
»*^2(cfE«ltLfcJ: 5(-. MfESBi^mSSMWi:, 

n^<z?ffi^-r ^ t - -^ h mum 2 o3*-tts®»i$B 
zftmki-zm&m 1 iE*o»tt«ffi»3SB^<t 

*Dfi»[i6B5i*<oai*>r>'tf-^>^i:. B«rf5m2cr)3P 
14affiK3SBS*©A*-f ^t'-y>^i:H v tfriE* 1 

iEfg 2^3Ptt*®&^g^^<otH^!^ vtf-^^S: Z 
out irbT, /" (ZinXZout ) tMW^^i:^^ 
40 «ti-5»**2fE*©»tt*ffi»KB^J:i9 x ^fc^ 
H*3S4^fB«L)tJ:9^, tiflE^l^J:O i ^2c7)3*+i 

^©s^b^^ct)^^ n x mis i ^co^m^^rpii^m 
i, m2te£rjm3<DmMmfa*, ttimm^mmmm 

t LT]H^ia^L^2fi^- KI»ttSSK8it*5 

jBi^ji^maconf^mffi^iftfiymffiS:. *iii-A^ 

Wi^yK^tSBtU «HSSB2©»tt*aBifiJSBS»fc 
50 i^^r. «FSEJBi*JJ:U 5 SB3<o«JBfl;ai©2»:«]«ffi 
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7 

#Sf£tU^*«B'<5/ Kic*g8cU iifffESB l ©3W3-S 

iSglia^ ^ 7t ttl»3ft3K 6 twffi*fc U 7t J: ift 
IBSB l 03*tt»ffiK3S«f?SI(c*5^T, SftfESB 2 co«?g 
«fficoi*«iJ«;ffii:S:A*«ffi^^ K{ct*3KL, MfS^ 
2<^W£^®&^@^im;:;fc^T. ffiESB 2 <z>«tfg«ffi 

<D2mmmM^m^mm^y K^saau wesr i <z>3* 

mess 3 (ommmmco 2 ttiism 2 ©3*te* 

®«tasiBgi[iojs 3 <om&wm<D 1 &mmmz.mm.istc 

«ffiSfi3j|«5l*«-*3V^T, mrl5mi^J:^m3<^«J^m 
ffi^i ^IlcAAtS^^y KKSiBfcU ittr 

|eSB2 03*^4^ffiiK3SiaS^(l^^:*5V^T, mttm2<DffiM 
«So2fcftiJttS«rtti^«S^V KtdtfettU SftfESBl 

os^^ffiR.jsiiiiaiowfaa 2 <omj&wm<o 2 ft^jm 
(Dmmmm<D 1 ^fijm^^iit-^L/c^ * ^^®ir 

■f-S»*3S4S5tto3»tt*ffiiSKIl(::J: 9. 
^8tc|E«cL./cJ:9t-. «Tf5*l*3J:0 ! JB2^3IW4*ffi 
Si£S«*tf>#*t;:;l3^T. flfrfSSB l . SB2±3J:t/!B3 
^^ftJEWc^ftSfgi, ^2ioJ:^ 
ffi 3 5 t 5:W^t^tlM4- 7 

oT. ffiTEWttSffiSSHtt. «rEJE«*RJbfc:. 3»tt 

«Jfi««/>V K^»»S^^i:«:W»ti-53*14*ffi 

ffi^V KdSRftfo^S. R*tfl!|o?IB2 0flJ^K(tblx5 
itiilE&JEi*^ >y?'n, ffirE* i *3itJ«SS 2^>i*jft«ft^ 



(5) - 3 2 1 5 7 4 

<? 

Effib*:*^ iEmS^t. flfE/E«&ffi±^- WIE 
iE*Sffi±lc®je$ix-53»tt*Mftcoe»«llgtc:»oT 
HtI2e»«BS:a^i-5SBl*3J:U«fB2 0g: 
WmSi:, «TfESBli3J:U«»2©S*t«ffiOPfl^j(S*iE 
^Jli/cii, *2*3j;0«SB3^W^«ffi^s : ^-fi; 
KSi3*tt*aDK36tt(ii*5^r, MEfR l <o«Jf?«ffi 

±nm*mi 3\^mvitx me* 1 

mifESIS 3 (D«^«ffi^«fii*H»S: z t It, x<Y<Z 
tt*ffiSft3S«^«3: 9, 4KE*cbrt:£ 5 

fEe»aKSraSi-S*i*5J;tJ«*2^*r«;ffii:, ml 
iESB l *3J; tfS 2 ^KWmS^Mt-IWftiEK 

r , mris^sco i fcwmmts t 2 ^wwes 

fc(iA^iftJ«ffi*«^i-5aift<c>«?K«ffidS, JKTE2& 

0° Y— 4 4° Y^>|5!St b/dL i T a O3 *3»ft(D|U 

5 - l'O %o<6Ho»S **ri"5 ^ h 

o3Ptta®Jft»«le:J: "9, *fctt«*3S l 6 tc|E«b/c 
«rlEBE«SStt. lHl*Rft*:6 6 0 Y-74° Y 
cDgSffli; bfcL i N b 0 3 ^.iBfflOlHUsYtS J: *9 * »9 . 
^/O TWIB#^©«Jg«SttA 1 

£*V A(rfEEE«SK±^afi$tt53*tt*ffiftOiS*^ 

4-1 2%<Dmm<Dm£%#i-z^k%w®bi-%m%: 

5i-i4©5*)x *!E«lt03iM4*ffii63£« 
WfEEE«Sffi«©(-Hije$^53*ttaE»©iftj8 

*«J«Sffloa»©«S«tc»bTXS^ia3?iJ*ixfc)3iJ 
50 ttKtt^c:J3V^T. lftflymfii^A/ffl^W^^iRStt 
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[0012] mm, *¥&w<Dm i (D&m%^~tmx*h 

6c H l £r#fl8i-£K:, S AW7-f/U^l"iia 1 9 (A) 

fgw-et*. «wgm«i i A^tffi»»Ni tmrnmrni 

lCOl»|N 3 , Zh\ZJtmWfc\ 1 B^)tS»» 
N 2 *ffia^**^ii:T*>5Ci^^5 (Ni *N 3 
^N 2 ) 0 

[0013] 0 1U1 <7?S AW:7^/l^©J^j£|fti|$ 

ttftiRW:. 0 2OO»tt*»l^l5U «ffi*t»Nt , 
N 2 , N 3 Sr. tWii2 0, 4 0, 2 0i:Lfc4fr&S: 
fc^^-To — 02^, ttiRx^Lfc&iRtt:, «ffi*f 
J&Ni , N 2 , N 3 5, 3 5, 4 5 tlfc 

N 2 , Ns 0, 4 0, 3 0 tlti^Sr* 

^^>i"„ fcrtfL. H2 0ftW"C(i. Et«fittT3 6 
° Y-XLiTa0 3 £{££L. S«*®^JgdcStbfc 
^?^m^i 1A-1 lCte s 3iW4^ffiSt^K*<^8%<o 
f^^rtt^A l m«£ ^/SSttTv^tiKftLfco 

[0 0 14] *»W©»«fH *^5f+*JdJ:f9. m 
ffi^tS&Ni , N 3 Sr^«-4cLfc»^ T 

llAMKi 1 1 B i;i#LT#*tWK: 

^^tt^m, oBTM^tirtfii iBm 

[0 0 15] **^©»2 0«F»JCitttf, EE«*K± 
^S^^- Ktgj«*^fc«2 0»tt*ffi»*JBO« 
ij s a W7 ^ (DA^^f y t t , ffl^ffilSA 
:©J;9l»SAW7^^^^^ 



(6) #^¥9 - 3 2 1 5 7 4 

[0 0 16] COi54SAW7>f^S:*aS 

y^^^tosAW7^/^^^ ^V^i^E 

*Z2 . ^JzO^Mfe&i&^S AW7>f;^©A^^f 
-^^Za tffl^ye^^Z4 £<z>Mfc(i, flu 
70 12— S AW7 ^ /i^ t SttfE&Stf) s AW7^ 

[0017) Zi : Z 2 = Zs : Za 

—Jj. Bfris-f >^—^'^^m^co^x 5. Z 2 i:Z 3 
iropflini, z 2 =z 3 ^SfiS:icL4(t^*fc4v\ * 

Z 2 = Z 3 = /" (Zi X Za ) 

20 

[0018] 

(dRi^Lfcllll. *3J:tf|g|3, l2l4$:#!&L4flSfe»§H 
H! 3 ^ CK7>HH±. H3 1 t^Lrt:«i£ 

£^ *fiB^4 2° Y-XL i T a Os StSJifH^/SL 
Ni , N 2 , N 3 £ 2 0 : 4 0 : 3 0 t U *fcfSffil 

ia-i icii S«±(cafi$tu5»tt^ffi»o»* 
30 O 6 %(DW- £ £r ; ^F~i~<5 A 1 IJjericLTV^So 

[0 0 19] |g|4tt. HI 9 {^\_,fz^^m^ 

{C*5V^. iIIC4 2° Y-XL i T a O3 ^rffiV^, C 
«*HSNi , Na r Ns ^2 1 : 35 : 2 1t 

■3»ft«®«<Di6ft©6%Off*(DA 1 

[0 0 2 0] m 3, 4S:#Rgi-5^, B4©tlt*OHS 

40 i*W«LT^5r*as;bj&>5o H 3 cojiiSSlkWtt 

tbTV^5. 

[0 0 2 1 ] ^StJfiWlC^SSAW^^^l/^ l lUfti: 
GHz W"CO«ffiSr&SBt^*5V^^t^T*)5*^ rcoi: 
5 4i8i*«&#«Tffi*3^SSAW7-f^^Xtt, ffim 

t^LT«l«T#4<4l9, -t^Je**C5#iDKft^ 
S»*^J:9, fZmmfcb LTtt^ttTV^SL i Ta Os 

50 S«(c-ftu5„ 3&^5m«^f+APKl:»*S:#l«Lfcft 



6 



11 

t&% y hftH. L i T a O3 XtRO*-^ 4 0° Y~4 
4° Y(D^M, ^fcLiNbOs 6 6 

0 Y— 7 4° YCO^mt /«C5<> 

[0 0 2 2 ] SAW7^/^ 1 1 dfcSl^T, 

«ffil 1 A~l lCi: LTA 1 

i5S:#it5^, *JIMIia5SAW7>f;i/ 
ffifEBl^*6«,fcP3«*4 2° Y-XL i TaO 
3 Sffil ±{d«/#£*x. mrlES l 9«fc£^te[g| 1 Ki^b 
fc^tlRl«ft, x^fatc^Jb/c^ttSfi 0 a, 10 

b , *s j: u^*t« 1 0 a , 1 0 b m tamykmm £ 

I1I11A, 11B, 1 1CJ;^^SAW7^;V^ 

lit. mtm&Li±frm&£ti. xm^\^^m^\^± 

R»S2 0A, 2 0B, isi^RW^aoA, 20 Bra 
tcl«»:iB^J*^7t«^«S2 1 A, 2 1 B, 2 1 C J: 9 
/«C6SAW7^;i/^2 1«!:^^ SAW7^/^11 
tSAW7^/^ 2 1 tfc, $f5^m^ 1 1 B 5 

2»cffle«s (1 ib) 2 ^»ii2iB^Mt§i 

*ft'JtBffi (2 IB) 2 tcSftti"5r J; 9. 

~Cte. SAW7>f;^l l^il^Ni , N2 , N 3 
CDmizn, 9£(D^Mm<D 0 MNi ^Ns =£N 2 <DHi# 

[0 0 24] B| 5 ^>HJfifi?ST?tt, mj&VM 1 1 A, 11 
C^lftfltft (11 A) 1, (11C) ) 3ftS*ii^A 
*tt«^y K^SSBt*^ 1 A, 11C 

<o2&$jm*& ( 1 1 a) 2 , ( 1 1 b) 1 . frxximm 
mmi iB<Dimmmt& (ubi i te*gi&£*LT^ 

h 0 i~*:b*>, SAW7^;^llH2AAlHi3lO 
y a ^^S:»fiS;i-S„ r^tc^tU SAW7^;^2 1 
Tli, #?f$m^ 2 1 A, 21C02 &ffi!Ht8i ( 2 1 A) 

2 , (2 10 2 ds^a^ttj^^ffi^y Ki^ftttsn, 

t.tzm%LMfa2 1 A, 2 1 CCDl&jRlJ^fii (2 1 

A) 1 , (2 1C) 1 x &±TfmMmfe2 1 BCD2?km 

mm (2 ib) 2 n»jfeSJxxv^„ i-**?^ saw 

:7-y;V^ 2 1 2 tB*a07-f ^^Sr»dti"5c 

[ 0 0 2 5 ] 0 5 OjtjfaW^tt, SAW7^;^HO 
«ffiXftBd5Wi T*^5C0^t, SAW7-f/V^2 1 
^m^^+S^w 2 (^Wi ) ir^tL. ^CDifeS:, SA 

^*£;&s£4ofcffit;LR3e$*L&« SAW7 
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>( /V#£ifc<DAt)4 isV—yi/Xfts «K£^*BJ& 5 Wi 

355 W2 <DS AW7>{;^ 2 1 (Dttift'f yf- y>^"e^: 
[0 0 2 6] jfe^tttWUfci^iJl. SAW7^;^© 

tub* SffitdSR-rsrtti-ctivv ^HWL^ S 

^MigW 2 tSraSr^Rg-fSrt^J: 9. SAW7^ 
l^A^'f> / t^^y^tSAW7^/l/^ 2<Dfojj 

[0 0 2 7] 0 6^ B5(0SAW7^^O-^W 
St^W", ?t/:U 0 6*. 3fcKRWbfcffi#(cttEI--<E> 

mmmmi 1 Bcoi&mym& (hbj i ^a^«s^* 
^ K^aa^^ — 1 b<e> 2 (1 1 

20 B) 2 tet£ite£tl£<> rftfclfcfU 1A, 1 

1 ccDifrmmm a 1 a) i , a 1 o , ntgmz 
ft. 2ft«jmft ( 1 1 a) 2 , (1102 n -ttv^ 

*U«7g««2 lAOlftjllli (2 1 A) 1 &xxmj& 

dS2icois«ti(2ic) i \z.t£t9i£tiz> 0 -r 

SAW7^/^ll(i [2i6cO^JS#mil A 
^2ffl*Mo»/£&^5 ft 

[0 0 2 8 ]-^ SAW7>f/^2 ITU ll(r3E»fl? 
^^2 1 A, 2 1 C£0 2^§i|m^ (2 1 A) 2 , (2 1 
C) 2 dSSJSS^ *fc»«tl2 1B0 1*«H| 
30 (2 IB) 1 J&SgHft^S. tti^tt, «TE»?K 

m^2 1 B<D2?kmmm (2 1 b) 2 a>M#&;h,5« -r 

S AW7^;V^ 2 1H2 A^J 1 W^^Mt 

[0 0 2 9] 1216 CDS AW^^ldio^TiK 7 -< ;U 
*£fle©A*>f ^ fcT— ^'V* i 7 ^ frf^Lfccomt)'* >- 

s AW7 >r /i^ i i comfiiX^*iWi t 
SAW7^;v^2i^IKifiw 2 ££ x 5[v^^c^i: 

^0 [0 0 3 0] E|7H X H5<0SAW7-</^OSfcM 

*Slft*>lTtts SAW7^;^1 lit 121 5 
*ft«tra«4l AA2tli*^«dtSr*i-So 4*:, s 
AW7^/V^2 1fc v S AW7^/^ 1 1 1^1^* 2 A 

* i ffl*^«*sr«-i-6o -r*^*,, mmmrni ia, 

1 1 COO 1 ^^fjmfie ( 1 1 A) 1 , ( 1 1 C) i 

i^A^mffi^y K^»tt$tt, ^MigiiA, i 

1 C02^{|fJH;^ ( 1 1 A) 2 , (1 1 B) » N ts&xfi 

so mmwmi \B<o\vmwm a ibi i ttsas^r 
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i^5„ mm\z^ sAW7>f/^2iT'k mmm j m2 1 

A, 2 1 CO 1 »:WJ*ffi ( 2 1 A) i } (21C) 2 # 
#«l-«fl£Wffil 1 B<7?2*«J«8i ( 1 IB) 2 
£*L, 2 ftfciJIEffi < 2 1 A) 2 , ( 2 1 C ) 2 J&SjjgflL 
»Jg«ffi2 1 B(0 2*ffiiJfiS (2 1 B) 2 flSffl^flgffi^ 

OCO 1 A^) 2 mt)%lS AW7 11, 2 1 

[0 0 3 1 ] 07©SAW7^;l/^T'H SAW7^yl/ 

57t^f^ SAW7^W1 1 <D\RM l/\f—*fl/^ h 
SAW7^;^ 2 l ©A^-O-f— ^v^irSrS'&S^ 
T^5 0 i"**^ SAW7-f/^l KDAMyf- 

>^£Z 4 t It, — JtttdBMfcsS; 

Zi : Z2 = Zs : Z 4 

Z 2 — Z 3 

[0 0 3 2 ] ^cD^^r s Zi , Z2 , Z 3 , Z4 (£>|WK: 

Z2 = Za = /" (Zi X Z< ) 

^j*3t-t-S„ [^7<^/&COS AW:7^;l^~m, Wxikf 

SAW7^M1 lOfiSiSWi ^60^, SAW 

*7A^$ 2 1 <Z>««3f»WW2 $r35^i t, SAW7 

^^^11, 2 1 <D«flg*ti&Ni , N 2 , N 3 Sr. 

N, : N2 :N 3 =15:21:1 5 iCRSi-5„ 7t^C 

^ «J4. 3 ix m©ttS:*-i-5 0 r.CO^. SAW7>< 

l l©A^ytr^y^, tftHSAW7^;v 

^^A^^^t^/^llSOO, SAW7^/^ 
2 1 <DtH^)^ ^t°— t^^SAW7^;^^: 

[0 0 3 3] B7(OSAW7^;^"CH SAW7>{;1/ 

3d*, ^o^iai, A^-T ^t'-^v-^tti^^t: 0 

[0 0 3 4 ] :Oj:9^W^SAW7 

Sr. »J: 19 ft5S AW7^^(^Jt-<TSti*W{2:«3 
EEi" 5 w t dSpJtBT*>S« Bl8ttu H7©SAW7^;i/ 

Jim* 1 so a<D^g^7lT^L^:^t-ov^T^i-o 

[0 0 3 5] H8*#RBi-5^. TOSAW7^;^ 
*H»«^i:5SAW7^/^lc:J;!), El— 3T 
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IftlUcSAW^^^^i/j:, ^yyT^t^ ^co 
WEds^Jffi^i?), SAW7>fyv^^)jgjfi3S«rtt^ifi3± 

[0 0 3 6 ] i 9 W^B^CT)! 3 ^Mfl: J: ^ S A W7 
F'J-m, I^SAW7^;^(:^^t, mii-i^^— 

70 [0 0 3 7] l^9£#B6-f 1 1 B CO 1 ft 

mmm a ib> i iih w^ig/^ Ktctea^ 

£t>t£2&fiij«ffi (1 IB) 2 (i^2c7)A^lli^ 
* K(^SJ«$tL5o i"*4bt, x i90SAW7^;^ 
«TfEJBli3J:t) { *2 0AAmffi^V KKS'J«IOA2j 

i-bo tit. i£&(D£?{z^ «S(11B) 2 £t£ifcL 

[0 0 3 8] £^1^ @9©SAW7-f/^'Cli > 

m^i 1 A^2ft{aijm^ d 1 a) 2 twtii 1 c 
20 (D2&mmm u 10 2 t^g^n, ^^t^#^m 
si u^iftwts (1 ia) 1 asjgioaj^BT- 
tc, 1 1 ceo 1 die) 1 ^12© 

W**^(£8Htt£*u5 0 «#i--5i:. «70mJil 1 At 
(1 1 A) 1 die) 1 SrftJtLTt 

[0039] ig9<z>«/£*m N «?g*li§i 1 a-i 1 c 
l lA^itM lC^^^KI 

(i. #^m^i 1 Acotti^i-r ^t°— ^>^zi tffii&m 

B9©**TH SAW7-<;^(Offi^yb'-^ 
A^-r>t 0 -^^^Z 2 i:»Lt, 

[0 0 4 0] Hiott, *5ieqo»4|tJfi«^j:5SA 
B§-T5 0 Bl0i:#it5^ 0 5(^L/ci^SA 

i^Sfil 0 0±^t&«$^ WJfE^^^-v^affil 0 0 

±fc«:$si (om^&mmmi 0 i^j;^! 0 3^ N a* 

Wffil 0 2*i^ftiJ^e>*«fi-SJ:5^»fiES^5o * 
it, «j!E^y-5r-^S4Rl 0 Ott. m2cD{R'JiC. S'JcO^ 

«l«ffii 0 4*5j:iM 0 6as, tH*««i 0 5SrMftiJ^ 

[0 0 4 1 ] Hi E1S^1±(DSAW 
50 ^^^U^ 1 1 (Do «!l^ff;t£l lA(Ojg*fg (0 5 
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(omm (i i a) 2 ) YZ'<y+r— t?i o o±comtz&%i 
mmi oic, a i y-f 1 1 o 7-esa*$^ w^isn 
1 1 c^g^m® ch scorns (i i c) 2 ) d\ 

^r— V s 10 0 ±<^mJ|S^Miim^ 10 3^ S'J^>A 1 !7-f 

ti 0 7t«$n5 o s <bi^ i scorns 

mm m s on (hbjou flfiiESJ«i«ffi i o 

»fri5i«^«ffii i a, i i ccoffi^m^ dusomm 
( i i a) i , ( i i o i itfrfsJtifcm^ 

[0 0 4 2] w^tC^U IE1SI1±^SAW7^^ 
(2 1 A) i ) te'<s"Jr— ^1 o 0±^>«TlESEi*«ffil 
lC^lli (HI 5 <DMM (2 1C) 2 ) It ^s/-5r 

— "J ioo ±^ffris^itiisn i 03ic, sijco a i t7-r -v 

1 0 7T8«SWc £^C N W^«412 1 B©8»« 
& (05 CD^^ (2 IB) 2 ) 11 KrlE«16«ffi 10 4 
fc. SiJcoA 1 y-fir l o 7tcj: *9«Jft$^5 n — ^ ffi 
IS^f5^m^2 1A, 2 1CCDffly3«ffi (HSO^ffi (2 

1 A) 2 , (2 1C) z ft *il(C x ittffE^ifc®^ 1 o 

4 1 1 o 6 (Dmicm&zthtcAtimMi o 5 ^ suoa 

l!7^tl0 7^J:^l$ft^ SAW7^/l^ 
^ 1 1 h SAW7^y^ 2UI1 $S^fL^l 1 B<D2 
&UUJ«ffi (1 I B) 2 £«Jg«3S2 1 B 1 2MJ0J«« 

(2 ib) i \z.mmt^>^h\^x x>. x^tr-vmmz 

[0 0 4 3 ] — 5 t?±.\zj&i$LZiry, 

&mmm<Dmj&x^ xtiwv&mmmi o 1, 
i o 3\^i,xtti£}m<D&mmMi o 4, io6t 

**«8ids+aS^=F* LT S AW7 4 fr9 «o38^«M4dS 
[0 0 4 4] HI OOM(OSAW7^/^ 

1 o«*»j|JtS: % A2>«'J«Jft«ffii o 
1, 10 3*Jj:(J«ttlMi|»»fl;ffil 0 4, 10 6tTA 

[0045] Hi 1 <K WtBUHl 0(DMOSAW 

^n$:tttWifiiiA ( i i C(02»:«ij«S 

( i i a) 2 , ( 1 1 o 2 ^tth^n^mmm i o i 
iojir/i 04cai y-j^\z± ^mm.^tcm^^jt-r 

[0046] H l l * «9 t>fr% X b Bio <Dtft££ 
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"C\ C©J;5i, ^' ^ ^ - y t^ft S AW7 ^ ^ © 

[0 0 4 7] *«W<o«5Hffi«|c:J:-5, U 

1 O^SAWy^^^l^rt^^T'^/cStt 

ftlOOIl ^ 10 0 AM^ 10 0 A_k\Z.Mf& 

s/^r — 0 0±tC*^— 1M 1 O^UM^r 

t^7 e i 2 0^ft^ix5 n ^iooaii egp^tn 
*s/M00Ai , IOOA2 , IOOA3 *3j;tM 0 
OA* *fc±*®±tcSJftfl;ffii 0 og^ 

^r-^1 0 0Offi*flJ*aS{C«ffiy — Kl OOGafci 
t;iOOGb«^^ — Kl 0 OGa^J^U* 

20 lOOGb^bH * 1 0 0 A<£>ffl!j§gffi±§rfl;ffiy 
-KlOOgaioJi^lOOgb^ ^Y^ftSi&mfl 

^lffil]i»aitCtt«ffiy — K 1 0 0 G c *5 Jztf lOOGd^ 
«Sy-Kl00Gc*3J;(J«100Gdd^ 
tt> ^ 1 0 0 A£)ffl!jg®±£fgffiy — Kl 0 0 r c 
Ja^t/ioogd^ ^f^n^JIfiWSy — KirbT® 

[0 0 4 8 ] sfTfS-< — ^ 1 0 0 A±ICJ1S AW7 ^ jV^ 
Srfi«F+SJE«Sfil^««f$^ *7tBC^<— ^10 
50 0 A±^Hfl1jrSEm«l««FSPl 0 0 B^it^tl^ 

BR, lif^Mi 0 0 B(^i^^^^ 1 0 0 A± 

[0049] 1 0 0 BUBgm^^ix^fmKrE 

# y M 0 0 Ai -100A4 y M 0 0 

Bi -100B4 Sr^jftS^ 1^10 1-10 311 

1 0 0 Bco±3EM±i^ A^««astc:»oT 
M^^^o ««i 04-1 0 6HtH^jffl)j««as(c: 

40 »oTJgfi£Six5o tSl 04-1 0 6HH -^tt-t* 
^ffiy - K 1 0 4 a , 105a, 106a))\ Sffif^ 

«a 1 0 0 b ©aj *«mii±s:n5E l, m«y — ki 

0 4a ti-<— * 100 A«JSffi±0«fli y — K 1 0 0 g 

0 OAflja®±o«tty- ki 0 0 g b{ct6tti-5 0 s 

^>tC. «ffiy — Kl 0 5alt -i— ^ 1 0 0 AWHffi± 

^iiy-Kiooocgit^ $fe^ra«ftmffiy 

-K^\ AAflllMlSi:lBofctffil 01-10 3^cov^ 
50 [0050] — 1 1 0 temfatRffi 101- 
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1 0 6 <D— SS*i J:tflE«X« 1 V >^ty;CDffi 

/&£#L. WMfcltttiZ'timtt* y M 0 0 B, -1 

0 0 B4 f^J^-T^;*? y hllOi - 1 1 04 ftM&Z 

[0 0 5 1] ^:CO^ x iWfB^y M 1 Oi &m$L-fZ>* 
1M 1 0C0iftiJig®±^H x jgiJ!}m«El 1 OA^^I 

^tft y — i i o *«ffi««pas i o o b 

_h^»*-t-5BR, l»E«ffi««a5 1 0 0 BJiic^TmJ 
SEft«Bffil0 4^f)*yM0 0Bi l^^oTK 

t5t«y-Kio4a' ic»itt$tb5o wm-f-sir. 

mllE^M Hy^l 2 0 ^ mlfSS^m^ 10 4 \c<Dfr 
(110 6 fi!tetg«£n*V\, -ttf>JB*, 111 L 

[0052] H 1 3(2. SI 1 2 (OS AW^>f yl^^Oiiifl 
»««M4£^-*-„ Hi 3^#0S^5t- N «H4BH0l 2 
OSAW7>f;l/^(Ot)©^ — ^WttAftH 1 2 

T, ^M^r^r -^1 2 OZ^CDM^X^^^Xmffils 

1 2 0 &EPB:£Ti;i:te^T&ifiLfc»g\ — ^cd^t 

[0 0 5 3] m 1 4tt. *«P^^»6 3I16«^J:5S A 
5 0 fcfc'U El 1 4o3l*#lteHi OoH2ft«<733E?BT 

id5K*tfeix5o r<©»-fi\ ta*ffi!l*»Wffi l l A, l 

1 C <D&mY&* mJDm&i&mm 104, l 0 6 ^ 

an o i ic*3VNTi: e>nSo fcfcu hi4©*st 
s aw? ^ jupn^wim? -4^? t LtwtSc 

[0 0 5 4] ^^5«^^*5V^t. A*«S£*»Bi 

hi o*>5vm*hi 2\^^tz<Dtmmt£mtitL&%ift 

J; 5 S AW7 <Z)»dtS:^tBTfc5 8 fcTbTU 5fe 

[0 0 5 5] ftic|SWL*:Hl 4©SAW7>r;^lt 
*»«Wc:feA*«#ft«l&i-SCii:fcJ:!9 3l»S!07 
>f^^ t UTft^i-S^. *Sllt«l:J:5SAW7>f;i/ 



(10) ^fi?9 - 3 2 1 5 7 4 

*l>. Hl(7)SAW7^/^^i6Pr, 1 A 

0 2*ffilJ«ffi (1 1 A) 2 *5J:"tW»Jg«ffil lCtD2#; 

iRij®^ (lie) 2 £l£«rt5a>;b!9K. rixfcfcii*; 

filJ«S (1 1A) i io^O 5 (11C) i ^J&S^S* 
l^)AMf Im tHSiJ0^2^A^jjI-^I n 2 

it. zcom, mj&mmi ib<di &mmm (ubi i 
*>h i comj&com^(DX o ^mmztizfrfrv 2& 

( 1 1 B) 2 ^fcttl^$^6ai*{f-^Ou ti 

[0056] hi 5<DMm^^^xt, w\i<omj&bm 

m^, «ffi*t»N»-, N 2 , N 3 as^ffcicRjfeSttr 

V^S (N1 ^N 3 *N 2 ) 0 m 1 6H*HJfi«<WJ©3E 
^#It£>9. H5^*dcOS AW7-Y/v^Sr^BS(c3E 

[0 0 5 7] 016 Sr#fig^5t^ ffl^m^ 1 1 A, 1 

1 cco^ti^ri(D2^mmm a 1 a) 2 , (110 
20 2 1 »cffia«s ( 1 1 a) 1 , ( 1 1 o 1 \z&t& 

Zth&Atim^I n, ir^SiJ^A^J'fl^- I n 2 ^iitC 
2 1 A, 2 lCOW^l 

(21) a, , (210 1 t)*t>n* 2nkmm 
i (21 A) 2 , (2 1 C) a frbmtjztbzmMn* 
Out, tM^^iltOu tz m%hth%>« 

[0058] mscoMfittmm^, eh6omi^^ 

"Ct) x SAW7^/^1 1 ©li^iiWi i:SAW7 

60 *e>«-, HI 7*5 £1*1 8 ^Mii0 6 

7 Xfe-frtbtzAJim-^r I n 1 nWKDAMm^ I n 2 ^ 

fltOuti tUSiJ^MfOu t 2 

SAW7>f/P^*^Bflffl7w^t LTB^S 
*5it*sr#So Hi 7, 1 8©*fifctijfe©ttMJ: 5 

wbmi Rp^^^iBS-r^o fc^ru hi 5-1 s 

co^fH. SAW7>f^^S:A^« : ?-*5«J:U«tb*4B^ 

40 t}^(o~^\z^^x<o^mmm^m}5SiLxi,^\ 
[0059] sx±<D&mi&w\z&^x* izmmfc 1 1 l 

L i N b O3 O^ifeS^r, L i T a O3 ^#^4 0° Y 
— 4 4° Y(Dt5H^lH]^~C, ItLiNbOa <Dm& 
6 6° Y-74° Y©iM(£^T^yMt Sfc 

»J«$ix5«l?«;ffiJi, JE«*St LTL i TaOs *r 

5 — 1 o%o©iiacD^:^coA 1 *>SVSiA 1 »9 
50 *J*i-50dS»*UV\ JEmm&t LTL i NbOa 
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~ 1 2%<D^M<OE.tl<OA 1 fc£VM2A 1 s&^xvm 
[0 0 6 0] 

»#JSl*5i:tf4-7, fc5lM3l4fE 

tt<??*aiWO»a^J:tttt\ 3W£^ffiR3£«£, /Ems 
t4^ffi»K«il*Sr^tf £ 5l-«/£U 1«rfBSBi03«£ 

[0 0 6 1 ] gf*3S2*fe«3|5«cCO*56B^<0«F»i^J; 

[0 0 6 2] »*Jl8SEittO*:fgP^eo«F«^J:tt^ M 
I5SB 1 ^ e tt/m2co3^^ffi^^@^^co#^^v^^ 

Sr. -t^tbSv>^*45!Bi, B2 JoJ:U^3cDmffi 

[0 0 6 3] H|3jtJS 9-11 fS«<7?*aSWO«F«^ J;tU 

!9*53»tt*ffijSK«^*5V^, OTElE«S«Jzl;i. 3$ 
4»K^£jh,&AAflJ«^««S:, «Fffi^V^"^±fcR 

[0 0 6 4] 12, 1 3EttO*58M*cj;tttf x 

E1S^± Id 3* ft« ffi & <omm&& » o T Ng&iBR $ 

S!3W4*ffiiftiS«^*5^T, WIS* l 
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20 

[ 0 0 6 5 ] M#JS1 5, 1 6ffi*fcO#38WU:J:;ixtf, 
S(rl5JEfll3£tR?r, HI1teft^4 0° Y-4 4° Ycol i T 
a0 3 *Jgffi<7?[l](laYtE, fc£ VMiEHsfl ^ 6 6 ° Y~ 
7 4° YOL i NbOa *JSfi^[Hl(EY4E(c:j; ?) 
U «^mffi&A 1 £±/$#t+-£##tcJ: BE^S 
tS^j{f|EL i TaOa Sffi<E>»£\ IE««t£±^S!ije$ 
HS3*tt»ffiK<^KS0 5 — 1 0%oj6H^>l¥$^. * 
fcJE«SSdSL iNbOa <P#g\ JE«Sfi±^®|fi$ 

[0 0 6 6 ] SB*3ji 7IE*^**^o«F«(c:J;tttf. 

v^x. iftffly«s^A/aj^*^{cssi«*n^«fjB«s 

20 cD2&HiJ®ffi£. 3S'JOA/ffl^*^Jc»a-fSwi:^J: 

[0 1] #38W©JK3S, *5J:U«**W©!Bl|lftW^J: 
[02] t\%X*$tihbthtz.m3<OS AV?7 4fr?<om$L 

[S3] EH©SAW7^;^oHM«^$:, 

[13 4] 0 1 9CDS AW^^^^IRoffljfeJftftttS: 

[0 5] **W<C>!K2||JB«^J:SS AW7^;^©i 

[U6] m 5cos AW7^^^o3fje«Sr^i-|g-Tffc 

[0 7] H5<^>SAW7-f^^©giJ<o3EJg«Sr^^iaT 

^0 [0 8] El7©SAW7^^U^Oja«[Sc«FttS:^i-BlT 
[0 9] *^P^©i3^»f(a^SAW7>f;^^ 

[0io] ^m<om4mMm\cxbSAW7^;u^(D 

[011] 0 1 0(DS AW7^;^^S»M,Tt 

[0 12] 0 1 0^SAW7^;^^iM, &m*^ 
y7°lttft X m <0 m 5 HJS^ll J: 5 0 T 

50 
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[IE] 1 3 ] El 1 2 COS AW7 4J\s#<omfc&L%ffe : &7F*t 
4] 6 IIMKU 5 S AW7 ^ /V^ © 

[Ell 5] **|^<DSB7HafiWt-J:SSAW7>f^^CO 

[Ell 7] **0^»7||*WoSiJ<o3E^S:^i-ElT*> 

So 

[[Ul 8] ^0^^7^F1co^^^5?iJco^^J$r^-t- 

[mi 9] (a), (b) ii x «e*©ri*^KSSA 

[EI 2 0] m 1 9<DS AW7^/^^Oi+S"C3ftat>fe^fc 

[WF-8-^ttM] 

I , JE«Sfi 

10A, 10B, 20A, 20B KM$s 

II, 2 1 SAW7^f;^ 

1 1 A, 11B, 11C, 21A, 2 1 B, 21C W 
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( 1 1 A) 1 , ( 1 1 B ) i , (11C) i , (2 1 
A) 1 , < 2 1 B) i , (21C) i 1 &$jmt£ 

( 1 1 A) 2 , ( 1 1 B) 2 , ( 1 1 C) 2 , (21 
A) 2 , (21B) 2 , (21C) 2 2jfcfliJ«ffi 

10 0 ;<ytr—'Jmfc 
1 0 0 A -<~^ 

lOOAi , 100A 2 , IOOA3 , 100A4 , 1 
OOBi , IOOB2, IOOB3 , 100 B4, 11 
0 1 f 1 1 02, 1 1 03, 1 1 0 4 # c/ h ffi 
JO 1 0 0 B flf^gfS 

1 0 OG, 1 1 0 A jgjfe«ffi 

lOOGa, 100Gb, lOOGc, lOOGd S; 

101, 103, 104, 106 ft JfeSB^ttffi 
104a, 105a, 106a g-ffi y — K 

1 0 2 A^as^ms 
1 0 5 mt>m=f-%m 
107 a 1 y-r-v 

10 7a ^fc/<# — y 
20 110 ^-<— 

1 2 0 ^111 
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[03] 

s AW7 * A^cD^^'Sr^tE 




[15 ] 




im4] 




[[§16] 
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